Mitochondrial biogenesis during pressure overload induced cardiac hypertrophy in adult rats.
Existing literature provides an equivocal picture of the behavior of mitochondrial synthesis during the time course of cardiac hypertrophy. Therefore, we examined the effect of cardiac hypertrophy on mitochondrial cytochrome c oxidase (CYTOX) activity, the content of CYTOX subunit VIc mRNA, and the expression of molecular chaperones. Adult male Sprague-Dawley rats were subjected to either abdominal aortic constriction to induce pressure overload (PO) or a sham operation (SH). Animals were studied 2, 4, 7, 14, 21, or 28 days after surgery. Aortic constriction resulted in a significant evaluation in arterial pressure by 4 days after surgery. Significant (p < 0.05) hypertrophy was attained by 4 days and was stabilized at 37% between 7 and 28 days. CYTOX activity (U/g) did not differ significantly between PO and SH animals at either early (< 7 days) or later time points, indicating that mitochondrial content increased in proportion to adaptive cellular hypertrophic growth. The concentration of the molecular chaperones HSP60 and GRP75 involved in mitochondrial protein import did not change with PO treatment. The levels of mRNAs encoding both CYTOX subunit VIc and HSP60 remained constant, in proportion to cardiac growth. This suggests that the accelerated synthesis of CYTOX and HSP60 during cardiac hypertrophy is regulated transcriptionally. The data help to resolve the controversy in the literature regarding mitochondrial biogenesis during moderate, stable cardiac hypertrophy, and they indirectly indicate that proportional mitochondrial synthesis relative to cellular hypertrophy is regulated at the transcriptional level.